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The MT Orbit

and its Angular Sampling

Michel Capderou 
(LMD / IPSL Paris)
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� Megha-Tropiques (MT) is a LEO 
satellite, with circular orbit.

Semi-major axis  a = 7243.679 km  

� altitude h = 866 km

Its originality is its inclination:

i = 20 degrees
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� Views of the MT orbit

(Terrestrial referential frame)

� Views of the ground track
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� Recurrent cycle: 7 days

� 97 revolutions in the cycle (6.87 d)

� Grid interval: 3.711° or 413 km
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� Ground track with LMT

(notation of the Local Solar Mean Time)
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� Precession cycle : 

the time interval needed for 

the hour angle of ascending node

to vary by 24 hr.

� For Megha-Tropiques, 

the precession cycle is short : 51 days

(or 28 minutes each day)
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12 hr �� 26 day

Precession
cycle
Precession
cycle

J=1

J=27
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� Other particular point,

resulting of the 20-degree inclination:

for the latitudes between

10° and 25° (North and South), 

the temporal sampling is represented

- by a « pack » of overpasses

- followed by a « lack » (without overpass)
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Mean number of overpass per day
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Local Mean Solar Time: 51 day cycle
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� Scanning ground track

for  ScaRaB instrument

� Across track swath

� Scanning ground track

for  MADRAS instrument

� Conical swath
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� Sun glint

� The situation of the MT orbit

in the tropical belt

implies frequent « sun glint » events
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� Spatio-temporal Sampling

� Angular Distribution
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� Angular bins

� Angles for the

Sun – Target – Satellite

geometry

- Solar Zenith Angle  [0° - 90°] � I=1,2,…,9

- Viewing Zenith Angle [0° - 90°] � J=1,2,…,9

- Relative Azimuth [0° - 180°] � K=1,2,…,9
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I

J

K

Solar Zenith A.

Viewing Zenith A.

Relative Azim.
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� GPM      Global Precipitation Mission

Conical swath

� Exemple with:

� Two Sun-Synchronous satellites

* DMSP (1) 

* DMSP (2)

� Two « tropical » satellites

* Megha-Tropiques

* TRMM (Tropical Rainfall Mission Measurement)

GPM
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� MT + TRMM

� + 2 SSO (polar) satellites



Image animation:

Thomas Fiolleau
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ROSA

Radio Occultation

Sensor for Atmosphere

GRAS 

(GNSS Receiver for 
Atmospheric
Sounding) 
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�IXION Software

� http://
climserv.ipsl.polytechnique.fr/ixion
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� View from the sky

� If you are aboard Megha-Tropiques
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� Megha-

� Tropiques

� Technical

� Memorendum
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� Maps

� Graphs

� Diagrams

from

IXION software

© MC / LMD


